Bioactivity of Variant Molecular Weight Chitosan Against Drug-Resistant Bacteria Isolated from Human Wounds.
Chitosan available from crab shells is usually of high molecular weight which may result in reduced efficiency for its antibacterial activity. One of the techniques for improving chitosan antibacterial efficiency is reducing its molecular weight. The irradiation of chitosan by gamma radiations is considered to be one of the most effective and widely used methods for improving its antibacterial activity. Chitosan obtained from crab shells was irradiated with gamma radiations at different doses, and effects on chitosan were analyzed by molecular weight determination and Fourier Transform Infrared spectroscopy. Unirradiated and irradiated chitosans were studied for their antibacterial properties against bacterial pathogens, that is, Pseudomonas aeruginosa (SS29), Escherichia coli (SS2, SS9), Proteus mirabilis (SS77), and Staphylococcus aureus (LM15). Studies have shown that irradiation has significantly developed and improved the antibacterial activity of crab shell chitosan. A correlation was found between bacterial metabolites and antibacterial activity by the analysis for 4-hydroxy-2-alkylquinolines and related metabolites of P. aeruginosa (SS29) in the absence and presence of chitosan by liquid chromatography mass spectrometer, exhibiting the suppression of these virulence factors due to chitosan. Antibacterial efficiency of chitosan was found to be molecular weight dependent and applied concentration of the chitosan. The findings suggest on the use of low-molecular weight chitosan as antibacterial agent in pharmaceutical preparations.